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1 .  ll]tro[ludioll

‘1’]tc lIcxt  dccadc  ]Jrolniscs alI cx]~losioli  of i}lforll)atio])  al)out,  tltc i]lfrawd

sky J-1’()]II Wavd(’llgtlls flolrl  1 //111 to 1,000” //111, ill tlIc colltiIiuu]n  aIId ill
slxwtral  lillcs.  MeasurcIII]cIIts  of ol)jcctls  rallgi]lg  fro]II coIIIcts ill the l{ui]wr
lk:lt to ]]cJ\\’ly-fcj]]]]il]g;  ga lax ies  wi l l  l)c useful  foI al IIIost every l)raIIc.11  c)f
astro])]lysics. ‘J’lIc  ]Iu]nl.)cr  of cataloguc(l  i] IfraIcd source.s will ilicrcasc a
tllo~lsa]~cl-fc)lcl  frOIII tlIc 600,000 ])rcs(IIItly  liIIOI\rII  fro])] I]{ AS. ‘1’llis  talk a(l-
drw+scs  tllc com]dlillg  sc.icntific  i]ltcrcst  d tl]c i]lflad  aIIcl dcsclibcs  w’lIy,
y(’ars  fro]]] lIow, astmIlo]t]crs  will view this decade  as a ~,oldclI  era for tllc
(Jx])loratio]l  Of tllC  infrared  S1{}7.

1.1. ll’(JNl )AhflI;N’J’Al,  AS’J’1{01’IIYSICS  MorJ’l\~A’J’l;S  lNII’I{AI{II:I)  SUl{\~lI;YS

l~u]lda][lcIltal  ])llysic.al  a31d astro])llysical JcasoIIs IIavc Cllcourag>c’d  astl’oll-
olticrs to target i]lfrad w’avdcIIp,tlIs  for lIlalIy of tlIe suIv  Qys  ])la II]I(d for
(11(!  Ilc’xt dcwdc’:

-  IIlfrard  sLl]vc.ysa  lcal]llc)stil  lllli[l]l  c`tc Jal)sc~l])ti()]}  I)}) i]lt(’lstcllaIcll  lstj.
‘J’lIc  c’xti]lctio])  ill tlIc 1< tha]ld  (2 .2  //In) is al]llost a fidctorof  tje]} less,
ill ]nap,l)itudcs,  i,l IaII that ill tlIc V-lml Id, aIId still less at lo IIgcr w’avc-
lc]IgLIIs.  ‘1’lIclac.k  of dust  cxtillctio~l  ]Ilak(sa,st]()])llysically  i]nlmrta]lt,
l)ut,  c)])tically  obscured rcgio~tssuc]t  M ]) Ic)tosta]s:i]IcI  tllc liuclei  of ac-
tive ~;alaxicw  accrssiblc,  CIIIaJJICX  a coIIIl)l(:t,c  CCIISIIS  of Ol)j<)ct,s ill t,]lcl
(;alactic I’12111c, aIId mak(’s ]xmsil)l(’  aII uIIl)iasd  cou IIt, o f  external
galaxies allnost  dmv II io tlIQ Galactic l’la IIc.

-  l,ow’Illasss  ta]sofs])(’ct]al ty])Ml{a  IId h4 c(~]ll])lisct  llcclo]]lilla]it  forjn
of (k]low~l)  lm]”j~o]lic  II Ia.ss i]] galaxim. Si]lcc llIc ])llotosljllcric  clnissioll
f]c)]l]t,l](:sc’s ta]s])calisi]] tll(?]lc'a]-ll  {,i]]f]a](, (ls[]]\~(jys()f  ~alaxicst]acc~
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LIIcI stellar Inass distril)utio]l  directly whereas  visil)lc  Iigl)t  Obsclvat,io]]s
l,racc lIottcr,  you IIgcI stars l,lIat  IIIay sltc)w a diflercllt,  Inorc. irrq;ular
distributio]l.  l~urtlicr, if a sig]lific.a]lt. frac.tio]l  of tlI(I  “Illissi]l~;”  Inass of
galaxies is ill l)rowII  dwarf stars, tlIcJI LII(I C]]]issioll  frolt] III(+w ot)jccts
]walis i]] i,lIc i]lfrard  as wall.

- ‘J’]tc intcrstc]lar  rndium (ISM) is ])rolnitlcllt  ii] lnid-arid far-l]{ wavc-
lcIIg(lIs. IIust graiIIs  almorl)  s tar l ight  aIId rcl-radiate tlIc cIIcIgI;y at
wavclclIgtlIs ra]lgil]g  frc)]n a fcw ]nicro]ls  il~ t)l Ie Inost ellcrgctic sources
to IOllgwar(l of’ 1 111111. IH adclitio]l  to cljlitti]lg a broad co]it,inuul]],
i]ltrrstdlar  dust slIcnvs Ilu]t]rrous  s]mctra]  features  tlIat arc illdic.a-
tivc of grai]l co]nJ)c)sitiol]  .31td ])llysical  conditio]ls. ‘JIIIC 11{ is also rich
i l l  l~it)l’a.tic)ll a]-l’c)tatic~lla]  altd fi?tc structul’c!  ]illcs of lIIa JIy dcIII(’IIts,

molcculcls,  a]Id io]is.  ‘J’lIc  study of tllcsc li]lcs, SOIIIe of wllicll  arc tlIc
dol]lillant  c.ooliltg  tra~lsitiolls  for cmtirc  p;alaxics, ofl’crs i~]]]m]ta]lt  ill-
fc)r]~lat,io])  o]) ])l)ysical  co])clitic))lsv’it}  li]l a\iicl(:\  ~:l]ictyc)fa  4st]()]]c)]]]ical
Sources.

- l~il]allyl  I,llccx])allsio]l  oftl~clJ~li\~c’rsc.  iIlc’xc)ral)l?~ reel-slliftstllcc])e]gy
oftllc(’arly  Lll]ivc’]sci  lltc)tj lleil]f]ar[!cl.  ‘J’lIc  visil)]c and llltIa\~ic)lctli:l\t
of hot ,you Il~; stars ( 0 . 1 - 1  //111) altd tltcs]mlral  liIlcsassociatd  wit]l
St, Zil’-fOl’1llillg  l’Cg,iOIIS 01” aCt,i  VC galaC(iC.  llUC](’i  (A(; N) lIIOVC illtf) t]l~
]]ca I-11{,  for a] I c)b~cc(s  with rdsllifts  of $10. ‘J’l Ic i]lf]arcd  Clnissio]l
associated wil,ll star-  l)urst,s  itlsdf  sufl’crs  sip, ]lificallt  rdsljif~  ill distant
ol}~ccts.  ‘J’l Ic cl Icrgy assoc.iatd wit]] st,a] forIllatio]l  is c]llittd arouIId
1 0 0  /lIn at 7jc30  rdsllift;  IIc]lcc  dusty, ])rilllcval  ol)~ccis  ]IIay o]tly l~c
f ound  at’ wavdcllgtlls b(’t!wccll  3oo-l, ooo/(111.

1.2. Al)\~ANCII:l) 'l'ltCl lNOl,()(;}'  lI;NAlll/ltS  NII:\$~SLJlt\~lI; }'S

‘J’110  factors of’ tlIousaIIcl(s)  of ill~])]c)~’(~]ije]lt i]) su rvey  dr])t,lI aTId s]mtial
rcso]ut,io]l  llIat arc! l)ossiblc ]IOW rclatiivc  to mllicr surveys arc due to tlIrN:
l,ucll]lolog;ic.a]  rcvolutio]ls:

‘1’lIcfirstll{  survcyssuclI :istltc’1’~$’c)hlicrclll  Sky Survey (rJ’A4SS),  tlIC
Air lkrcc Gw])llysica]  laboratory Survey (Al~G l,), aIId tlIc l]lfrard
Astro])olnical  Survey (II{ AS) were o})tai]ld  usi]l~,  a sIIIall  IIUIIIIWI (l-
100)  ofdctcc.tors.  NCIW surveys SUCII as t,lIc 2 Micro])  All-Sky Survey
(?NIASS;  Skrutskic  d al. 1996) aIId (1IC va]ious surveys ]daIIIId  for the
S]):icc l]lfIa]c!clrJ k’lest.ol)cl’ acility (Sll~J’IJ)  \j’illt:]kc’  acl\’allta~;cc  ~fa]]aJ[s
as large 2r)(i x 256. ‘J’ IICSC arrays  oflt’r  l)ackg]()(]]l(l-li~l]itccl  ])(’rfor]nallcc
CVCII fro]n SIMXI aIId ])rovidc tlIousal Ids of ])ixds of illforlnatioll \\ritll a
si]iglc (Ix]msurc. ‘J1c)clay  ’sst:ltf~-c)  f-tl)(~a](ji]l  i]lfrarcd a]]ays]allp;{’sf]c)]tl
256 x2J)6i,o102A x 10’24 at 1-5//111, 128 x l?8t0256  x 2:)6  froltl  540



. .



l’i:gtiw  1. A  colll]mliso))  of surveys  a(i  o s s  tlIC  mltilc C)MIO  ]lta~rjctic SJWC(IUIII  S}IOWS
(}IC  ,gIca(ml sc]]sitivj(y ill eIICIgy  ]JCI  ]ogali(]ir!lic  ill(el  va] ({,/1~,)  ]Ias bCCII  ac]lic\Jccl  ill

tltc o])ticd  aIId  ladio.  SLIIvcys  ]Ilottcd itwlucle:  L}IC V I A  l’il~t ],adio  suIvcy, tlIc JIlaIIIICd
COIII{AS/SAh411A  all-sky  survey i,, lIIC s~]l,]l,illi]r]c(cl,  Ll,c Ta!ioLls ll<AS  lmds fro]n L})C
]ki,,t  SOUICC SuIvCy,  tlIC Wiclc-1’icld  lIIfraId  II1XI)1OICI  (WI I{lI;),  t,l,e 2MASS aIId 1  )l,;NIS
Sut. vcys  jll t,]]c IICZII,. 11{, (lIC 01 igil,al ‘Iwo h4icIoIt  S k y  SUI vcy (’1’h4SS), t}Ic ]’alOIIIaI  01).
SCII,at,OT  y sky survey  ( ]] O S S )  alId  L]IC Slot]!)  ])igita]  Sky  SIII vcy ( S 1 ) S S )  ill t}Ic visil)lc,
tlIc I{ OSA’I’  and l;il~slci]l SuIvCys  ill tllc  X-ray lcgioll,  aItd (}IC  IIK;I{I;’I’  S(IIVCY fjolll  tl]c
CJaIIIIIIa  ltay OIIscIvatoI  y. A  fcw  vcty clccj,  S O  I  vcys  \vi(l,  sIIIall  solid  :iTIFJC  covcragc a~ c
S) IOWII  j]] g, I cy, c.g. t], c ]S0 Sc]c]idi])ity  SUIvcy,  tlI( IIuIII)lc  l)c<]) 1,’icld alId  its }~otc]jtid
NICMOS fo]low,-u]],  VNiOllS  1S0 tiIId Sll~l’11’  dcc]) SUI  \,(~S.

l;xall]illatioll  of ‘J’al)lc  1 sliows  tlIat  tllc SloaII  l)igila] Sky Survey (S1)SS)
will ])roh t,l Ic la]gcst,  VOIUIIIC of S]MCW at tlIc lli~ll-ollcr~;y  CIICI of tlIc iIlfIard
(().7-0.9 pm). ]]ovmver, t,]]e 2MASS a,,d l)lI;~lS  SUI\C~S, SllU’1~,  I,],( WidP-
lrield ]llfl”al”d  I’;X])IOII!I’  (\4~l 1{1””,, dcscril)cd  CISCWIICIC  at, this co]lfrw])cc)l
:111(1  ltSA’s rcc.cIIt,l\~ sclcwt,d (X)lll{AS/,9AMl)A  ]Ilissiolt  w i l l  all cxl)]orc
ill]]mrta]lt  wavd(:Ii~;i,lI  lx3]Ids wit}l grcatj  sc]lsitivit,y.
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2.2. (:l{.OIJNI)  -II AS II:I) NII:AIL-JI{  SUli\~lI;>’S

‘J’wo lICM1’- 11/ sky Sul’vcys  arc ])1’mrlltly  Ulldmvay. ‘J’IIc 2MASS  survvy will
start ill lnicl-1997  to survey the cllt,irc  sky to sensitivity lilt]  its of 15.8, 15.1,
a.IId 14 .3  Il)ae; at wavclcwgllts  of 1.25 ( J ) ,  1 .6[ )  (11)  a]td 2?.2  ~I]t] (]{~). ‘]’]Ic
lI;uroImuI  I) I;NIS ])rojc.ct  is already suIwcyiIIg  tlIe Sout,lIcIII sky at, 1, J aIId
1{ dowII tcj coln]mrahlc  lilnits. ‘J’IIUW surveys will dctcc.t  w300-500 ]nillioll

stars (]<< ]4.3 lIIag)  alId ] IIlillioll  galaxies [K< 13.5 lIIag) alIcl slIould  be,

coIIIj)k:k  I)JT tlIc yca,r 2000. OIIC of the iln]mrtalllf  as]mls of the near-111
surveys is  t,l I at a loIIg  wavclc  IIgtlI l.mwIliTIc  is ]IcIccssary  to idc]ltify  illtcr-
wti IIg o~)jccts i II tlIcsc vast,  sou ICC cat,alogs. ‘J]lle IIcal”-11{ mk)]’s of I1lost

Ol)jcc.t,s COVC1’ only a sIllall  liillgc! of Valllcs. ‘1’llcaddiiioll  ofollcoll[lc)l[’o])
tical lmIIds  (froI[l sililult,allmus  l-lmIId ji~ca.stll{~li~  c~)ltsfc)Il)l;  NIS aIId  fro]])

1 ‘OSS 1, 1 ‘0 SS- 11 or S1 )SS for 2M ASS) Lwaks  this dcgcIIe.Iac.y,  (J]laldi]lg  t,lIc
idc]ltificai, io]l of i]jt,crcsti]ip,  galaxicsl quasars, aII(l ]atc iylw sta.w (l~ip,ure  2).
Associatio]l of IIMI-11{  sources with o])t,ical,  radio, aIId X-Iay idclltificatiolls
will IW st,l:iig,llt-follval.cl  wit]] tlIc < 1” ]msitiolla]  acc II racy of tlIcscI  cata-
logs. 1 )c’tectioll  of ])m]mr ltlot,iolls  rdativc  to 1 ‘OSS 1 will give a 40-50 yew
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2.3. SI’1l:(~’I’llCJSCOI’  lC;S[lltX~lI:\’S  lK)l/l,()\t~  SI’A’I’l  Al/ SLJl{\/lI;YS

o n c e  .311 iliit,ial  rccolll]aissallcc  lIas  IK:CII  Carrid  out,  ili  a IICW  wavdol)p;t,l),

sJmtrcwco])ic  suIvcys  bccomc ilo]mrtalltl  to cllaractcrim  t,ltc ]taturc  of ]mr-
ticul.ar  ol)jcctsa  IId t,o study the l)hysica]  C.olldii,iolls  ill t,lIQ difl”usc  lndiuln.
‘J’]lcillfrad  isoll]y  IIo}vobtaillillgt  llescclitic.al  data. ‘J’ltcll{ASl, ow ltcs-
olutiol)  S]mc.tmIIIctcI  IIIcasu Icd i,lIe b r igh tes t ,  w5,()()0  sl, ars fro])] ‘i to 18
~(]]]. ‘]’]Ic  ~()]]]’; ]”ar ]Ilfrarex] s])c~c.t]c)))]et(:]  (11’IRAS) madca] ]-sky  s])cctl”al
lIla])s at, l o w  s]mdral aIId s]mtjial  resolutiol~  at~d  IIIcasuId  tlIe glol)al  ])Io])-
crties  of a few kcy slwdral ]illcs  ill (]IC ] S M  of our (;alaxy, e,g, [(1]]]  at,
1 5 7  /[It I altd [ N ] ] ]  at 205  if]l) (lVrigllt  cl (11.  1991).  ]Iut tltc grcakst  stcI)
forward ill tllisarcais  l,aliillg~)lacc  IIOW with t,llcfli?;ltt  ofl S(). l’crhal)stlte

~1’~’at{’s~l~~gacY fl”~ll~  IS() Will ~)(:s]mctra  O b t a i n e d  wit]] its$llortan(]  I)OIIg
Wawkwgtll  Sl)cc.t)rc)lll{:t{!  l’s (Swsal)d  INS), tl)(llsol’lloc J’-s])cJctl’olllct(  JI,

and  low s])cxt, ral resolution  images ol)tail~cd  with IS()(;AM.  ‘J’ogctl]e]  tlIcse
i]lst,r~]lllc~llt,s  })lovic]c:  uII]Jala]]61cc]  accms i,o tl]c 2 to 200”  11111 sl)cctra of all
tyl)cs of ast,rc)l)oll]ical  olj.j(~ct,s  at a variety  of slmtjia]  (3”  10 3’) aTId slwc-
tral  (Ii’ w50 to 30,()()0) rcsolut,iolis. ‘J’lIcsc  data arcjustj  I)ccolnillg  colnill~;
availal~lc,  I)ut, tll IC wealtl  I of i]lforlnatioli is s]wctacular:
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ljillcw ])rcwious]y  obscured  by (IIC l’;i31tlI’s  atIIIosl)lIcIc,  such as thcr-
IIIally cxcitd  t,ransit,iolls  of 1120 mtcl 112, as wdl as lillcs  of condcl Iscd
volatilcs  s u c h  as (J{)2 aIId )120  ices lIavc I)CQII detected  toward  l a t e
tJ~])CStW’Sall[]  Clll})CddCd  ~OU1lF;  ShlS.

MaIlsl IavclwJI  II]adcill  Val;o;sp;as]itlcsallc]  {]llstf(:atlll’csill  rcgio]ls
s n o w i n g  a broad raIIgC of’ density  and J)lIotoll  climgy dmlsity.  ‘~’]l CSC
IIIaJJS wi l l  lnakc ]Jc)ssi})lc  realistic ]Jhysic:il  III OCICIS of gas cxcitat,ioll,
dUSt  ~Ild ChCHli  Cd .ZlbUlldatl  CCS  ill OhSC.UI’d  1’(’.f?,jOllS.

source>,  st,a,I-l)uIst,  or I)lack II OIC, i]] tl)osc lluc]ci.

‘J’lIc  Ja]mJIcsc  111’JX  lnissioli  systclnaticfil]y IIIa])]d  aimut  10% o f  tllc
Sliy at lnodcsl, s])cct,ral  rcsolutiol)  wit]l  a 8’ lmatII aiId  will coll)])lrl IIelIt ISO
sj)cIc,t,Iosc.c~]I}~  of slmciiic.  sou IcPs. 11~1’S will ])lovidc! s]wctra  of tlIousaIIds
of stars alId dctaild  illforl]iatioli  OII IJIC distril)utioll  of various gas })llasc.
slxricvi, l'AllsalLcl  otliclg Jaillstl  llc)ll~;llc)lltLl  lclSA4,e.  g.()llaka  ci al. 1996,

A II UIII1.mr of future ill framl IIlissiolls  will <airy oui s]mtrosco])ic  sul-
vqs, illcludillg:

‘J’IIc Slll)lllillilllc:tcl  W7aVdCIIgtlI  Satclllitc (SWAS) \\’ill Iw lau IIc.lINl ill
1997 aIId will take w500 Gllz s)mctra ill s])ecific  lillc!s of llzO, 02, C~O,
aIId <1, toward IIIolccular  clouds alId p,alaxies  to lid]) ullderstaIld  tllr
distrilwtion  of tJlmc fulldalllclltal  s]mics.

- SllUJ’I’w ill t,akcll~c]d{’st-  lcsc)l~~tic)l~  sl)c~ctrzic  ~ftllc)llsz\li{  ls{)fP~i)~tgalac.-
tic.alld  extla-g;alacticso  lllcesfroltl  L to40//1fI.

- SOII’l A will ol)taiII s]mc.tr~ wit]) ])articula] clll])llasis  0 1 1  ltiglI  s]wctra]
rcsolutjioll  IIlcasurclnmlts  ill tlJIC  stll)lllillillletcl.

- l~ll{Srl’ w i l l  ])rovidc  c.oln])lcte  slwctra] covcra~,c  ofsrlcctcd  areas  \vitJl
1 liIIl  s-’ resolution for 100>  A > SOOI{III.

3. l{q)rmcmhtivc Sc.icmm l)rc)jcx-is for Next  Gc:nc~ration Surwys

SOlnroftllc  Illc)stj  illl])(JltaIltjcl  ~l{’stiol]sill :~stl[)])ll~sics~i’ill  Imaddmmd  I)y
tlic s]mtial and  s])cc.trd survqs, j)la II]Id or  lIow uIIdcIway. ‘J1lIC follcnvi]lp;

list is Ilardly exhaustive, l)ut re.])rcsclI& the I)rcadtll  of scimlcc ]mssiljlc  wit]]
s[lrvcys  cx])cctcd within tlIc lIcxt  dcc.adc.

OllcoftJ]c  first  ~lscsc)ftllclieal-11{  survey swill l)[~toclct(llllill(l  tllcsllaj)c
oftlIc Iow-lllass  lmrtioll of tlllc  stc]lar  lulllillosity  furlctioll  aIId 10 scarcl I for
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tiolls arc ]Jossiblc  only from s]mcm.  ‘1’IIc  5-1 S 11111  camera  011 1S(), ISOCUAL4,
will sc~a.rcll  for browII dwarfs  ill a variety of cllJ~ilolllllcIlts,  iIicludillg:

-  ‘J’aIg,ctcclsulvcJTsili  ()])lliucllus  al]d tllc’ll~~+iclcs  tc)l{]c~k  fclryc~llllg,  Ili.g;ll
1 u m i llosi ty objects.

- ‘1’IIc  l’aIallcl Mode survey at 6.7 11111 will cxalni]lc w33 sq. deg. to 1
mJy (100 tilncs  dcc.]m t,lIaII  I]{AS) to look for field lJrowII dwarfs.

- A shallow, wiclc-area survey will cxa]ninc a fcw sq. dcg, to 1 IIIJy
- A IIUIIIIN.I  of CICCI),  llig;ll lat,ituclc  surveys at 6.7 aud 15 ~~]n will look for

vmy fa,illt  bIOWII dwarfs  ovcI 0.2-1 sq. de~;m: to 0.05- 0.3 IIIJy.

- 1 )ei]) IIIa]m of cxtcrlial  galaxies will look for I) IOWII dwa]f  lIalos.

‘J’lIc ult,ilnatc.  luissioll to scarclI  for dusivc  field IJIOWII dwarfs will Iw the
Wlli]+;  missiou which will be laullclld  ill 19{)S. WI1{l I; \\ill  cover 400 square
dcgrccs  wil,]l  t]Ic  InJ y sensitivity nccmsary  to detect I)row’11  dwarfs over  tlic
elltlirc  lnass-agy  ]danc.  W] IL]’; will citllcr fil)d field l)N)wJI  d w a r f s  c)r set a
ddillit,  ivc liluitj to Lllcir  local slmcc  density.

3.2. ‘J’1111)  S’1’liUC’llJlO;  (3U ‘1’IIII; GA1,AXY ANI) ‘J’1111:  ISfd

‘J’lIc’ (Jalac.i,ic  jJaIIc lmyoIId a distaucc! of 1 k])c. is allnost,  coIII])lctcIly  ob
scured at visib]c wa,\TdcvIgtl  Is. IIlfrarcd st,udics frol]l (IOIIII; aud II{AS sug-
g;ost  tlIat tlIc! CJalaxy  IIas a lmr (\Vcilibcrg ci al. 1 9{)2; IIlitz  and S]w.rg;d,
1991 ). 2MASS and 1)1’;NIS will fiIId AGI1 stars (K~<10  )I)ag)  across clltirc
galaxy to icst this  assert ion aud to ddc.rlnilic  tlIc IIorizolltal  aIId verti-
cal scdc lclIgtlIs  of IUa IIy ]atc-ty]m stars. 1S() alId tlIc iltfrarcd iIlstlulncI~t
o~t tlIc Micl-(;oursc ,S]mcc l’;x]xuilnmli,  (A4SX; l ’ r i c e , this col]fcrcl,ce)  will
II]akc WI () 11.111  Inaps of sdcc.twl arms of tlIc ])laIIc with far lli~;hcr s]mtial
m+olution  aIId scusitivity  t,lIa  II WZM ]mssiblc  wit]] 1 ItAS.

‘I1]IC laIg;c  scale strut.tum of t]ic ISM IIas already lWCII  IIlal)]d I)y II{AS
arid  (K)lll’1.  l{cccntly,  all the (;0 and 1 0 0  /IIi I II{AS d a t a  ~~ritlli~l :14° o f
tllc ])lal]c w o r e  ])roccssd  w i t h  tlIc IIig;ll  l{esolutio~l  (1111  {1’;S)  algorit]lln
(Aujliallll  Ct al. 1990;  (;ao  et al, 1996) to reveal  II(:W  Si,juct,urm  i]]  ~lIC  dl]st

cll]issiol).  ‘J’lIc II{,AS  1111{,1’;S  lnaps  IIavc w 1’ rcsolut,ioll  aIId CaII bc coII~]Mrcd
d i rec t ly  with raclio data ill 111 (froln I) I{,A()) and (;()  (froIII l~C;ll  A()) lillcs
to y i e l d  a c.oIII])lct,c  l)ic.ture of t,lIc cllcrg,e.tic.s  aIId kil)clnat,ics  of tlIc gas
(atomic and molcc.ular)  aud tlIc dust.

1S()  lIas  rcvcalcd tlIc ])rcsclIcc o f  c.oIII]mcl  rq,iolls  witllill  lno]cculal
clouds llavi  Ilg l’~, (200 Ilm) > 501 fj, ((Xl I(?II (I,auwijs Cf [Il. 199(;; l]o~ull
c1 al. 1 996). GIIl])lctc Sl)ccljral  cIIcrgy clist)lil~lltic)lls  of cloud corm fmln a
col~)l)illatioll  of I]{AS, 1,S0, aIId 11{ ’J’,S olmrvatio]ls  will Iw USWI to uIIravcl
tlIc colltril)utiol}s  of difl’crellt,  clust ]m])ulat,iolls  aIId llcatill~;  lnecllallisI[ls.  A
coIII])lctc  survey of t,lIcJ cold coln]mllmlt of tile lSM IIlust  await,  tlIe lau IIcl I
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l“igufr  ~. A  }w],cil  bcali)  SLIT vcy s})owil)g 2MASS gitlii~ics  dckctd ~vitll tlJC ]IIcItoty], c
caIIIcra toward  Aldl  262.  ~;alaxks  aIc  SCCII  far lwyoIId t]Ic tlustcv  ds]jif[ of 3 , 0 0 0  k]u
s- 1 (Illlcl]la  and Sc}nlic<lc].,  ],]ivatc cc)][]]lll]l]icatic]]]).

tlIoLIglI  o})tical  suIw!ys arc biased CVCIII  by sIIIall  aIIIOUIItS of c]ust,  the S1 )SS
will  lm suflicicnlt]y  scu}sitivc  over a broad cIIouglI area  tlIa L it slIcJulcl find
all ln]t t]Ic lNOSt d m])ly lCdd CIl d O~)j  CCtS. ‘J1lIe  col]lbillat,ioll  ci tlIcsc two
suIvcys  will u~lalnbiguous]y  dctcrjni]le tllc ]m])ulatioll  of II  Carby  q u a s a r s .

‘~’lIcrc  is as yet insufliciclli data fro]n 2MASS or l) I;NIS to det,crlni]lc  tlIc
II C:II-  11{ quasar  dc]lsit,y.  1 ]owcvcr, I,IIC first 2h4ASS OS() lIas bccII idclltificd
tlIrouglI  its rcd o])tical-l]t  colors. ()])i,ical  fo]lowu])  of ol)jccts ill a ().15 sq.
dcg. rcg;ioll  led i,o tlic discovery of a mlativc]y IIca IIJy, low luIllillosity  quasar
at 2 T 0.147 (lleicllInaIl  cf al. 1997).

3.b. ‘1’lllt SII;AIWII  III)]{, I’IK)’J’()- GA I, AX III;S

Wllc]l  d i d  tlic first galaxim  orip;illatr’!  1 )id p;alaxics  fortn  v i a  colla]m o f
]W~CI’ Ol)jCCk, 01’ ~]11’OU~]l ~F;~]olll(’I’~t  iC)ll Of SJll~lt(!I’  dl] 1)1 ])S? ‘1’IIc iill S\!rCI’S

to tlIcsc qucstio]]s will bc fou]td  tlimugl) olwcrval,iolls  of objects at 2 w 5
and clcmalld surveys ill two sc]xiratc  11{ wavelcIIg;tl Is re~ilncs:

Olmcr\wtions  i]] t he  IIcaI-11{  to fiIId tlIc cli]ission  froln redsllifted lJV-
()])tical light frolll you Ilg F;alaxics.
olmrvai,ions  in tllc far-l]{ alId sul.) liiil]i]nctcr  to ii]ld tlIe cmissio]}  from
dus~ lImtd I)y lJ\/-()])tical  Ii F;llt ill you IIgI, ~;alaxim.
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l“z.qttl[  .5. ‘1’ltc SIIIfaCC  dc]]sity Of quasaw  cxj,ccl,cd  irl diflc]ctlt  sulvcjs  as a fu]lc(io~] of
iIIteIIIal  quasar  extiIwtioIt,  Surveys  SIIOWJI i]dudc 2 lmTIds  fro]!) illc S 1 ) S S ,  2h4ASS a(
1(,,  al, rl a ](},1  cscl  Il,ttLi},c I)l(lc  sl]lvcy  w,i(li  tllc  1 ’ 0 S S ,

Wllic.]1  S]mctral  rq2jo]I  is most ilrl])orlal)t dc]K\IIds  o] I tlic UIIk  IiOWII  Ia,tc

of  dust forlnatioli  ill ])roto  gala,xim. W h i l e  tlte llul)hlc  l)Qc])  l’icld  (Ill)];)
IT]) IwmIIts i,lIc first look at individual  01.)jPcts irl tlICI wIIly  [Jr[ivcrse  at \~ w
30 lnag (!),  Ol>jccts  al- vmy  nigh  dsllif’t wil l  Ix: IIIUCII  lJriSIIkII i]] tlIc IICaI-
11{ tlIaII  ill I,lic ol)tic.a]. Itj w i l l  lw fascillatirlg (0 sm wlIat  tl)c P!l(;Ivlos

obse rva t ions  o f  t,lIc  111)1~  rwvcal  wlIcll tl]at illstrulrlc]lt is lau IIclINl early
IIrxt year. At wTavclcIIgtl Is loIIgcr tIIa.11 tlIoscI })rolxd l)y Nl~,MOS, ll~i[l-11{
sume,ys Will  look for st,al’]ig]it  aTIC] vcvy hot, dus~ ill yOIIIIf; g,a]:lxics.  ]S()(~Ah4
surveys arc ])rcscvIily  underway at 6.7 aIId 15  /I IIIt and Wll{l;  surveys arc
pliillllcd  at 12 all[l  25//111, w~]liC.]1 Wil] rcacll to z w 1 .  S1l{’i’1~ SU1”}’(’JJS  ZIt 38

//]tl wil l  IKI scl)sitive to 1), g;alaxics  c)ut to .2 > 5.

If dllst ]Jlays  a stlwng mlc ill t,llc a]) J) C211allCC of ])loto galaxim,  t,lIelI

f:il-il)frarcd aIId slil)l]lillill)c’tel  observatiol)s  arc cssclltial  t o  study  galaxy
forlllatioll.  %IIIC illtcll)lct,aiiolls  of t,]ic (;()]]]’;  l~ll{AS  data sII~f,csl  the cx-

istc])cc of a sjg]lifjcarlt  cxt,ra-galactic  l)ackgrou IId (A1w12cI (’i (Il. 1996)
duv  10 dist,al]t, yOUjI~ ga]a,xjw. SII{’J’l$  will lIcIl])  resolve this qu(’stio]) witlI
I ’ ( )  /111) sul’v(’ys  plallld to  read]  ~ 1 H1.ly ~)vcl a f(nv S(].  dc~;. ‘1’llc (;()-

lll{AS/SAMllA  lnissiol)  will ]]idi~ a dcfillitivc  al l -sky sIIIvcy  to ~20 IIIJy
al a IIulill)eI  of far.-]]{,  arid SIII)IIIIII wravclcllg;(l is. ‘1’ltuw S]jacc c)l)s(’li~:lliol)s
will Iw co]ll])l(>lll(:rlt,()(l  I)y lnillil]lct,cl  alId sill]-lllillil]lct,el ai)ay t,clcsco]ws  OII



lNl(’ltAltlI:l)  SLJIWJIWS 13

,,,

tl~c p; Iou IId wllic.h  arc also mmitivc  to t)Ic dust colltilluuln mnissioll  froln
IIigl] rcdsllift  sources.

4. A C]{llC)W]CC]~CIJICIltS

IL is a J)]casurc to tl]a]lk  IIIy 2MASS collcmgucs  Mike Skrutskie,  ‘J’0111  CIIcstcr,
ltoc  Cutri,  Carol ]Jonsdalc, John IIucl]ra,  Steve %llneidcr,  and Will l’uglIc
for discussiol[s of 2MASS ])rol,otylm  camera results. 1 aln indebted to 1 )avy
Kirk]  mt,rick  for his valuable i~lsigllt,s  into tllc ])ro])crtics  c)f ]atc tyjN si,ars
ill tlIc 2M ASS data. {;corgc.  1 ICIOU aIld Martin  1 larwit ~rac.ious]y  desc.rild
soInc of tlIc cxc.itil]g  IICW rcsu]ts froln 1S0.

‘J1]lis  work was SUI)I)OIW by t,hc ]Ilfrarcd 1 ‘rocessillg  a~ld A IIalysis  (hI-
tcr wllicll  is olw.rated I)y t,lir, Jet, ]’ro])ulsioli  ],almratory  aIId t}ic (;aliforl]ia
]llstit,utc  of ‘lkdIIIology  under contract, wit]l  NASA.
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